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' Pyrite

" Pyrrhotiter

" Troilite

* Greigite

° Marcasite

* Tetragonal (Mackinawite)
¥ (Hexagonal) Smythite

* Coercivity
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' Sol-gel

" Chemical Vaper Deposition
" Physical VVaper Deposition
¥ Hydrothermal synthesis
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' X —ray difraction

"Max Theodor Felix von Laue
" William Henry Bragg
‘William Lawrence Bragg
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' Bragg equation
"Miller Index
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Abstract

In this thesis in the first step, iron sulfide (FeS) samples with iron / sulfur molar

ratio of the same at temperaturs 100°C, 120°C, and 140°C were syntesised by

hydrothermal method. Then, samples with iron to sulfur ratios of 2: 1 and 1: 2 at 100

°C, and also at ratio of 2 to 1 at 140 ° C were prepared. Then the structural, optical,
electrical and magnetic properties of the prepared samples were investigated. X-ray
diffraction results of all samples confirmed the formation of a tetragonal phase. In
samples with the same molar ratio, increasing the synthesis temperature caused
reduction in crystallite size. Investigating of the optical properties of the samples
showed that their direct band gap varies in the range of 1.56-2 eV. Study of the
morphology of the samples showed that the molar ratio of Fe/S affects the size and
shape of the grains. Raman spectra of the samples confirmed the tetragonal phase of
FeS with a little impuring phase. Hall effect measurements showed that all samples are
n-type semiconductor. The magnetic prooperties measurments at room temperature,

showed weak ferromagnetic behavior.

Keywords: Iron Sulfide, Hydrothermal, Magnetic Properties, Structural
Properties, Optical Properties, Nano Powder.

14



& = 5
3 gt :
V"‘JJ"";%U

Shahrood University of Technology

Faculty of Physics and Nuclear Engineering

M.Sc. Thesis in Solid State Physics

Synthesis and characterization of Iron sulfide (FeS)

Nanostructures

By: Fatemeh Rahimi

Supervisors:
Dr. Morteza lzadifard
Dr. Mohammad Ebrahim Ghazi

September 2018



